Exo1 processes stalled replication forks and counteracts fork reversal in checkpoint-defective cells.
The replication checkpoint coordinates the cell cycle with DNA replication and recombination, preventing genome instability and cancer. The budding yeast Rad53 checkpoint kinase stabilizes stalled forks and replisome-fork complexes, thus preventing the accumulation of ss-DNA regions and reversed forks at collapsed forks. We searched for factors involved in the processing of stalled forks in HU-treated rad53 cells. Using the neutral-neutral two-dimensional electrophoresis technique (2D gel) and psoralen crosslinking combined with electron microscopy (EM), we found that the Exo1 exonuclease is recruited to stalled forks and, in rad53 mutants, counteracts reversed fork accumulation by generating ss-DNA intermediates. Hence, Exo1-mediated fork processing resembles the action of E. coli RecJ nuclease at damaged forks. Fork stability and replication restart are influenced by both DNA polymerase-fork association and Exo1-mediated processing. We suggest that Exo1 counteracts fork reversal by resecting newly synthesized chains and resolving the sister chromatid junctions that cause regression of collapsed forks.